Abstract Background: Resident physicians have been shown to possess negative attitudes toward individuals with substance use disorders (SUDs), even if the residents believe they have adequate knowledge and skills to care for these patients. Residents' negative attitudes may have an adverse impact on patient engagement, treatment, and outcomes. Questions/Purposes: The goal of this study was to examine the impact of an online training module on residents' attitudes toward people with SUDs. We hypothesized that residents who received the educational intervention would show improved attitudes toward people with alcohol and opioid use disorders. Methods: A web-based questionnaire, including demographic information and the Medical Condition Regard Scale (MCRS) about individuals with alcohol and opioid use disorders, was sent to internal medicine and psychiatry residents before and 6 months after they took an online training module on stigma toward individuals with SUDs. Results: A total of 46 residents completed the initial questionnaire and 29 completed the follow-up questionnaire 6 months later. Attitudes toward individuals with SUDs, as reflected by an increase in MCRS scores, were improved 6 months after the online training module. Conclusion: Residents' attitudes toward individuals with SUDs improved after taking an online training module. This is encouraging, as studies have shown that attitudes toward individuals with SUDs tend to decline during residency training and negatively affect patient care. Larger studies are needed to determine if such online modules can improve attitudes of other groups of clinicians, result in sustained change over time, and improve patient outcomes.
Introduction
American medical education is confronting an urgent need to respond to the opioid crisis [2] . Drug-related hospital visits and deaths have more than doubled in the USA since 2000, with over 63,000 overdose deaths in 2016 [15, 23] . More than 20 million Americans met criteria for any substance use disorder (SUD) in the past year, including 15.7 million people with an alcohol use disorder and 7.7 million people with any illicit drug use disorder [10] . Resident physicians frequently encounter patients with SUDs and are caring for them in every specialty and at all levels of care. SUDs and the associated health consequences contribute to a significant clinical and public health burden. SUDs are associated with high emergency medical service utilization, infectious disease transmission, deleterious effects on every organ system, obstetrics and neonatal complications, impaired social and occupational functioning, legal system involvement, homelessness, and death.
While most medical schools and residency training programs address knowledge-and skills-based outcomes in SUD education, interventions are needed for targeting the stigma patients with SUDs face. Medical students and residents must graduate with new competencies that include interventions to reduce stigma and to better address the needs of individuals with SUDs.
Many physicians and medical trainees feel ill equipped to manage patients with SUDs, possess negative attitudes toward those withe SUDs, are pessimistic about the benefits of providing evidence-based treatment, and avoid working with patients with addictions [1, 3-6, 8, 16, 18, 22, 24-26, 28] . In fact, there is evidence that the attitudes of clinicians across specialties toward individuals with SUDs may be worse than their attitudes toward individuals with other chronic medical and psychiatric diagnoses, and these attitudes may worsen as resident physicians advance through the hidden curriculum of residency training programs [3, 5, 6, 17, 18, 20] . Clinicians might view individuals with SUDs as poorly motivated, manipulative, of lesser importance, and more dangerous or violent than other patients [1, 3-7, 9, 17, 18, 20, 26] .
Such outlooks are related to prevalent societal attitudes, the perception of substance use as a moral failing, repeated negative experiences in caring for patients in acute intoxication or withdrawal, lack of exposure to individuals in recovery during medical training, and various other factors that further stigmatize those with SUDs [1, 3-7, 9, 16-18, 20, 26] .
These attitudes can lead to reductions in provider involvement, depersonalized patient care, and low provider empathy [3-7, 9, 17, 18, 20, 26, 27] . Since research has established the existence of healthcare environments that are hostile to patients with SUDs, an active intervention targeting stigma and negative attitudes is a much-needed response to the opioid crisis in American medical education. Very few interventions are being studied or used in residency training, and none in surgical residency training, to improve clinicians' attitudes toward individuals with SUDs. Several studies have examined brief interventions to improve attitudes, ranging from short educational conferences to programs targeting skill development [3, 13, 21] . Brief interventions in these studies improved attitudes temporarily; however, the duration of improvements was either unremarkable or unclear [3, 13, 21] . There is an apparent need for interventions targeting stigma with demonstrably durable effect.
The goal of this study was to examine the effect of a brief, one-time online training module on residents' attitudes toward individuals with SUDs at 6-month post-intervention. We hypothesized that residents' attitudes toward individuals with alcohol and opioid use disorders would improve after they received our educational intervention, since the module addresses a number of deficits in current residency training.
Methods
The Weill Cornell Medicine Institutional Review Board approved the study. An online training module was created based on past research on clinicians' attitudes toward individuals with SUDs [3] [4] [5] [6] . The module provided information on how clinicians' attitudes toward individuals with SUDs are worse than their attitudes toward people with other medical and psychiatric conditions, explaining why this has developed (stigma, the view that substance use is a moral failing as opposed to a brain disease, prior challenging personal and clinical experiences, for example). The module also featured videos of individuals in recovery from SUDs and family members of individuals with SUDs discussing their hopeful and challenging experiences with clinicians. Lastly, it provided links to resources for more information on treating individuals with SUDs. Psychiatry and internal medicine residents in their first post-graduate year (PGY 1) were sent a link to view this 8-m module at the beginning of their residency year.
An online questionnaire was created, using a web-based survey tool (SurveyMonkey.com, LLC, San Mateo, CA, USA). The questionnaire was sent to all PGY 1 psychiatry and internal medicine residents at our institution before starting residency and viewing the online training module and then again 6 months later. The questionnaire comprised two sections: (a) demographic information, which included information about level of training, and (b) the 11-item Medical Condition Regard Scale (MCRS) for individuals with two different diagnoses, designed to assess the degree to which clinicians find individuals with a given medical condition to be Benjoyable, treatable, and worthy of medical resources^ [12] . The MCRS is a valid and reliable 11-item instrument graded on a 6-point Likert scale [12] . Higher scores on the MCRS indicate higher report of enjoyment, perceived treatability, and belief in the utility of dedicating medical resources for a given condition. These measures are used as a proxy for attitude. The two diagnoses were alcohol use disorder and opioid use disorder.
Statistical Analysis
Respondents' age, gender, specialty, and percentage of patients diagnosed with SUDs in a typical work week were described as N (%) within the pre-and post-online training module groups. Missing demographic data were present for certain fields, but data were described with missingness and not imputed. Survey answers regarding each patient population within the pre-and post-groups were also described as N (%). Survey answers were subsequently converted to numeric values after reverse scoring of questions 1, 2, 4, 9, and 11; scores were reported as the mean Likert score (i.e., the total Likert score for 11 items was divided by 11 to give the numeric value). Higher scores represented better attitudes. Wilcoxon rank-sum tests were used to compare the total scores between the pre-and post-groups for each patient population. The total MCRS scores were calculated as the average of the 11 individual survey answers. Subsequently, the total scores between the two patient populations were analyzed by Wilcoxon signed-rank tests for both the preand post-groups. To control for the fact that residents in the post-group reported a higher percentage of patients diagnosed with SUDs in a typical work week, multivariable linear models for each patient population were constructed, controlling for this factor. All p values were twosided with statistical significance evaluated at the 0.05 alpha. Analyses were performed in R, version 3.4.3 (Vienna, Austria).
Results
Most study respondents were in their late 20s, and more were female than male (Table 1) . A total of 46 residents completed the initial survey, with more participation from internal medicine residents given the bigger size of their residency class (internal medicine n = 35, 76%; psychiatry n = 9, 20%; two did not specify specialty). A total of 29 residents completed the post-online training survey (internal medicine n = 23, 79%; psychiatry n = 5, 17%; one did not specify specialty). In both the pre-and post-online training module groups, most participants were younger than age 35 (91% and 89%, respectively). More women (54 and 55% in the pre-and post-intervention groups, respectively) than men (41 and 41%, respectively) participated. No significant differences between the groups were found based on gender or age. The post-online training group, which was surveyed 6 months into PGY 1, reported working with more patients with SUDs, with 19 residents (66%) stating that more than 15% of their patients had an SUD in the last week vs. ten residents (22%) reporting that more than 15% of their patients had an SUD at the beginning of the year.
Attitudes toward individuals with alcohol and opioid use disorders, as reflected by an increase in MCRS scores, were improved 6 months after the online training module (Figs. 1  and 2 ). The mean MCRS scores increased from 3.74 to 4.86 and median scores from 4.09 to 4.91 for individuals with alcohol use disorder (p < 0.001). The mean MCRS scores increased from 3.41 to 4.61 and median scores from 3.68 to 4.64 for individuals with opioid use disorder (p < 0.001). In both groups, median scores were higher regarding those with alcohol use disorder than those with opioid use disorder (4.09 vs. 3.68, p < 0.001; 4.91 vs. 4.64, p = 0.004). There were no significant differences between the attitudes of internal medicine and psychiatry residents for either patient population. After controlling for the percentage of patients with an SUD seen in the last week, respondents in the postonline training group demonstrated an average 1.07 (p < 0.001) greater MCRS score regarding individuals with alcohol use disorder and an average 1.29 (p < 0.001) greater MCRS score regarding individuals with opioid use disorders.
Discussion
As hypothesized, we found that resident physicians demonstrated improvement in MCRS scores for patients with SUDs when assessed 6 months after the educational intervention. These results provide important preliminary evidence for the efficacy of a simple intervention in improving resident physicians' attitudes toward patients with addictions, an outcome that other studies have shown may improve patient outcomes and experiences [3-7, 9, 17, 18, 20, 26, 27] . The magnitude of improvement in MCRS scores is particularly noteworthy; it is greater than the improvement attributable to addiction-focused clerkships in medical school [3, 5, 6, 17, 18, 20] .
As with previous studies, ours is limited by a low survey response rate and by the unreliable nature of self-report [16, 18] . The anonymous surveys made it impossible to pair the same respondents in statistical analyses. Furthermore, our sample may not generalize to the full population of medical residents, including surgery and anesthesia residents who frequently prescribe opioids and treat patients in pain. We used the MCRS as a proxy for the more meta-cognitive concept of personal attitudes, noting that there are likely both positive and negative cognitions, affects, and behaviors that this instrument does not detect. Other factors may have led to improved attitudes, including better societal and clinical attitudes toward patients with SUDs, a possible result of greater media coverage and government response to the opioid crisis. Nonetheless, recent studies indicate that clinicians' attitudes are largely negative and worsen over time [6] .
The online module resulted in improved attitudes, we believe, by providing residents clear information they might not otherwise have encountered in their explicit or hidden medical curricula. Specifically, the module increased awareness that their own attitudes might be negative toward patients with SUDs and offered reasons. The module also offered resources for providing better care to individuals with SUDs and exposure to people in recovery. Each of these components was included in the design of the module in response to the hypothesized deficits in residency curricula.
The relative dearth of successful attitudinal interventions makes these results especially encouraging. Furthermore, that improvement remained at 6-month post-intervention suggests the possibility of longer term attitude modification.
Notably, although residents' attitudes toward patients with opioid use disorder greatly improved, they were more negative than attitudes toward patients with alcohol use disorder, both before and after the intervention. This might be related to the known risks of opioid use, to negative clinical experiences, and to poorer outcomes [7, 9, 13, 14, 19, 20, 27] . It also represents a challenge for medical educators in addressing the opioid crisis; despite the availability of effective treatments, providers caring for patients with opioid use disorder often have flagging enthusiasm for them, even relative to patients with other SUDs. Without favorable relations with clinicians, people with opioid use disorder may be less likely to engage in and access treatment-this is concerning, given that opioid use disorder poses a greater risk of death from accidental overdose, trauma, suicide, or infectious disease than other substance use disorders. Further research is needed to understand how resident physicians perceived differences in attitudes for individuals with alcohol and opioid use disorders. Drivers of these perceptual differences could inform the design of future interventions for patients.
Future research directions include allowing longerterm follow-up of resident physicians after they take the online modules. A design including separate, parallel interventions, such as exposure to patients in recovery and education on provider stigma, would permit distinct intervention mediators to be identified and enhanced. Study is also needed in tailoring education to specific clinicians and determining its efficacy on changing specific outcomes, such as providers' behavior, their interpersonal styles with patients with SUD, and their likelihood of engaging patients in treatment. Additionally, tailoring the modules to specific SUDs might be indicated, given the differing clinical experience and outcomes among SUDs, which might have contributed to our findings of more positive attitudes toward individuals with alcohol use disorder than with opioid use disorder.
In conclusion, our public health mandate to care for people with SUDs has gained momentum with the opioid epidemic. Previous work has demonstrated that caregivers' attitudes toward people with addiction are important in driving patient outcome and that residents' attitudes worsen over the course of training. We set out to study whether a simple online educational module could improve residents' attitudes toward people with SUDs and, ideally, improve patient outcomes. We found that the attitudes of a small group of internal medicine and psychiatry residents toward individuals with alcohol and opioid use disorders improved after an online training module. Unfortunately, but interestingly, the improvement was more robust in attitudes toward those with alcohol use disorders than those with opioid use disorders. Future research should examine this difference.
Additionally, although this is a very small study, it did examine the usefulness of the same module in two specialties, internal medicine and psychiatry, with strong and lasting effects in both cases. However, surgical and other residents should be tested, particularly given the postoperative pain management needs of surgical patients. For example, Chiu and colleagues recently reported that surgical residents rely nearly exclusively on opioids for managing post-surgical pain, Boften in excessive amounts,^and that they lack the education to change prescribing patterns [11] . Larger studies are needed to determine if such online modules can improve attitudes of other groups of clinicians and result in sustained change over time-and ultimately, improved outcomes for patients with SUDs. Human/Animal Rights All procedures followed were in accordance with the ethical standards of the responsible committee on human experimentation (institutional and national) and with the Helsinki Declaration of 1975, as revised in 2013.
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